Introduction
Ribulose 1,5-bisphosphate carboxylases/oxygen ases (3-phospho-D-glycerate carboxylase (dimerizing); EC 4.1.1.39) are allosteric enzymes. The activity o f these enzymes can be regulated by sugar phos phates, like 6-phosphogluconate and fructose 1,6-bisphosphate, which are structurally related to the substrate RuP2. Such agents stimulate the carboxyl ase and oxygenase reaction at low concentration and inhibit these processes at higher concentrations com petitively to RuP2 [1 -7 ] .
The specific functional groups involved in effector binding as well as the mode o f action of these com pounds at the regulatory sites o f the enzyme are still unknown. The subject o f this publication is a further characterization and differentiation of the RuP2 and effector binding to the spinach carboxylase by inhi bitor studies with PLP. PLP has been characterized 
Materials and Methods

Materials
Highly purified RuP2 carboxylase/oxygenase from spinach was prepared as described previously [7, 12] .
RuP2 and the effector sugar phosphates as well as NADPH and PLP were obtained from Sigma. NaH 14C 0 3 and NaBT4 were purchased from Amersham.
Methods
Binding studies with the inhibitor P LP
Spectrophotometrical measurements
The aldimine formation which occurs in the reac tion of RuP2 carboxylase/oxygenase with PLP was detected spectrophotometrically. The absorption change at 432 nm was measured as a function of the PLP concentration similar to the procedure pub lished by Paech et 
Fluorimetrical binding studies
The reduced enzyme-PLP-complex was detected fluorimetrically after treatment o f the aldimine with NaBH4. The composition o f the reaction mixtures essentially corresponded to those applied for the spectrophotometrical experiments. For the fluori metrical binding studies, however, lower enzyme concentrations were used (120 -150 (j.g per 2 ml). The enzyme-PLP-complex was reduced by the addi tion of NaBH4 for one hour. A hundredfold excess of the reducing agent over the PLP concentration was used. After the reduction the samples were exhausti vely dialyzed against 0.1 M KOH-bicine-buffer (pH = 8.0) with addition o f 5 m M 2-mercaptoethanol (2-ME).
The fluorescence o f the reduced enzyme-PLPcomplex was measured with a Hitachi/Perkin-Elmer MPF 4 spectrofluorimeter in ratio mode. The excita tion wavelength was 328 nm. Fluorescence emission was detected at 390 nm, the emission maximum of the complex.
Tritium incorporation into the enzyme-PLP-complex
The reaction mixtures were the same as used for the fluorimetrical binding studies. The Schiff base formed by the enzyme with PLP was reduced with NaBT4. Thereafter the samples were exhaustively dialyzed against solutions of 50 m M NaCl with addi tion of 5 m M 2-ME. After the dialysis the tritium labelled enzyme was detected by liquid scintillation spectrometry.
Assays fo r the carboxylase activity
Assays for the measurement o f the carboxylase activity were performed essentially as described in ref. [ for one hour and exhaustively dia lyzed against the reaction buffer. Aliquots of the reaction mixture were assayed for carboxylase activ ity, as described in ref. [7] . For control aliquots of the enzyme were reduced in the same way after in cubation without sugar phosphate and the inhibitor PLP.
All experiments were performed at 25 °C.
Results
Binding studies were performed with PLP, as demonstrated in Fig. 1 .
a) The absorption change at 432 nm which is characteristic for the aldimine formation between the spinach enzyme and PLP; In the presence of 10 mM Mg2+ in the preincuba tion the PLP inhibition of the carboxylase activity is enhanced at low concentrations of the effector 6-phosphogluconate (20 pM). Effective inhibition oc curs already at PLP concentrations below 10 pM under these conditions. 50% inhibition is observed at about 25 pM. If Mg2+ is omitted in the preincubation no enhancement of the PLP inhibition is detectable and the same inhibition profile is obtained as without the effector.
In Fig. 3 the PLP inhibition of COz Fixation in the presence of 6-phosphogluconate, fructose 1,6-bis phosphate and NADPH is compared with the inhi bition without effector. The effector activities of these agents in the absence o f PLP were 227% for 6-phosphogluconate, 38% for fructose 1,6-bisphosphate and 178% for NADPH.
In 
